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@ A matrix multi-colour display device. 

© A matrix multi-colour display device comprises a matrix 
of display electrodes (13) arranged in rows and columns 
each having a transistor (1) deposited on a first substrate 

(11) , a first electrode (7) connected to one terminal of each 
transistor of each row of transistors and a second electrode 

(12) connected to another terminal of each transistor of each 
column of transistors. A counter electrode (5) is deposited 
on a second substrate (6) and display material (3) is dis 
posed between the display electrodes and the counter elec- 

Cl trode. Colour (liters (2) of different colours are electrode 
^ posited on each display electrode (13) from a solution con- 
taining a polymer and colouring matter by selectively apply- 
ing voltages to the first and second electrodes of selected 
JJl transistors to apply an electrodeposition voltage to the res- 
in pective display electrodes. 
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• A. MATRIX MULTI-COLOUR DISPLAY DEVICE 
This invention relates to matrix multi-colour display 

devices. 

According to one aspect of the present invention there is 
provided a matrix of display electrodes arranged in rows and columns 
5 each having a transistor deposited on a first substrate, a first 
electrode connected to one terminal of each transistor of each row 
of transistors and a second electrode connected to another terminal 
of each transistor of each column of transistors , a counter electrode 
deposited on a second substrate , display material disposed between 
10 said display electrodes and said counter electrodes, colour filters 
of different colours on said each display electrodes characterised 
in that the colour filters are electrodepo sited from a solution 
containing a polymer and colouring matter by selectively applying 
voltage to said first and second electrodes of selected transistors 
15 to apply an electrodeposition voltage to the respective display 
electrodes. 

According to another aspect of the present invention there 
is provided a matrix of transistors arranged in rows and co limns 
deposited on a first substrate, a first electrode connected to one 
20 terminal of each transistor of each row of transistors and a second 
electrode connected to another terminal of each transistor of each 
column of transistors; and a counter electrode deposited on a second 
substrate, characterised by a matrix of conductive layers each 
connected to said first electrode or second electrode, colour filters 
25 of different colours each electrodeposited on said each conductive 
layer from a solution containing a polymer and colouring matter by . 
selectively applying an electrodeposition voltage to said first 
electrodes or said second electrodes, a matrix of display electrodes 
each disposed on one of the colour filters and each connected to a 
30 further terminal of the respective transistor, and display material 
disposed between said display (electrodes and said counter electrode. 
The colouring matter may be a dye. 

Preferably toe, polymer Is. an acrylic resin containing 
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carboxyl groups of a polyester resin containing carboxyl groins. 

The invention is illustrated , merely by way of example,; in 
the accompanying drawings, in which:- 

Figure 1 is a schematic diagram of a conventional matrix 
5 multi-colour display device; 

Figure 2 is a partial, sectioned view of part of the display 
device of Figurie 1? 

Figure 3 is a partial, sectioned view of one embo dimen t 
of a matrix multi-colour display device according to the present 
10 invention* 

Figure 4 is a plan view of the matrix multi-colour display 
device of Figure 3; 

Figure 5 is a partial, sectioned view of another embodiment 
of a matrix multi-colour display device according to the present 
15 inventioni 

Figure 6 is a plan view of the matrix multi-colour display 
device of Figurie 5; and 

Figure 7 is a plan view of a further embodiment of a matrix 
multi-colour display device according to the present invention. 

Throu^jout the drawings like parts have been designated 
by the same reference numerals. 

Figure 1 shows a conventional matrix multi-colour display 
device using thin film transistors (TFTs). In this conventional 
matrix multi-colour display device, thin film transistors 1 are 
arranged in a matrix in such a manner that their gate electrodes 

7 are connected in rows to row drivers R t - R while their source 

i n 

electrodes 12 are. connected in columns to column drivers C - c 

- 1 n' 

and colour filters 2 of different colours are provided over display 
electrodes 13 which are connected to drain electrodes 14 of the 
thin film transistors. A display material 3, which operates as 
an optical shutter when a voltage is applied thereto, such as a 
liquid crystal or an electrochromic material , is interposed between 
each of the display electrodes 13 and a counter electrode 5 connected 
to the ground, and a capacitor 4 is connected between each display 
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electrode 13 and either ground or the gate electrode connected to 
the row driver of the preceding row. There is a delay between the 
application of an electric signal across the display material 3 . 
and the change in optical characteristics at that point, so the 
5 capacitors 4 are provided to extend the time in which the signal 

voltage is held across the display material to at least its relaxation 
time, and thus let the display material respond to the signal. Each 
thin film transistor 1 provides a threshold value therefor. 

Figure 2 shows a section through the matrix multi-colour 
10 display device of Figure 1. First, two substrates 6,11 are prepared, 
the substrates 6 having the counter electrode 5 which is transparent 
over its entire surface and the substrate 11 carrying the gate 
electrode 7 made of Chromiim or Aluminium, a gate electrode pad 
8 connected to each gate electrode 7, an insulation layer 9 of silicon 
15 oxide (SiiO) or aluminium oxide (Al^) over the pads 8, and a semi- 
conductor layer 10 of OdSe or CdS. Source lines 12 of aluninium 
are formed on top of the semiconductor layer 10 in a direction at 
right angles to the gate electrodes 7, and a display cell is formed 
at each intersection of column lines and row lines. The display 
20 Electrode 13 for each display cell consists of a transparent conductive 
^layer and is connected to the respective drain electrode 14. Each 
display electrode 13 not only serves as a display electrode but 
also forms one electrode of the respective capacitor 4 together 
with the gate electrode pad 8 of the adjacent thin film transistor. 
25 The colour filters 2 are formed on the display electrodes 13, and 
the display material 3 fills the space between the substrate 6 and 
the substrate 11. In this matrix multi-colour display device, a 
voltage is applied between specific rows and columns to turn on 
selected transistors so that a voltage is applied across the display 
30 material, the optical shutter is operated, and the colour of the 
colour filters of the selected display cells is displayed. Thus, 
a multi-colour display device which can be matrix driven can be 
obtained by changing the colours of the colour filters of the display 
cells. 
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A multi-colour display using colour filters is extremely 
effective because the method is easy and simple to practice , any 
desired colour can be obtained, and various display materials and 
systems can be combined. 

When manufacturing this type of matrix multi-colour display 
device , however , the pattern of display electrodes and the pattern 
of colour filters formed on the surface of the display electrodes 
must be arranged so that there is no discrepancy between them. 
Particularly when making a colour graphic display device using a 
fine pattern of the three primary colours, there is a serious problem 
that it is very difficult to form the display electrodes and colour 
filters without any discrepancy between them. Changing colours 
to realize a multi-colour display is another problem which makes 
the production process complicated. Particularly, when the colouring 
is effected by the use of dyes, resist printing steps must be included 
to prevent the portions that have already been dyed from being dyed 
again in subsequent dyeing steps , making the production process 
all the more complicated. In addition, the resist printing technique 
itself presents difficult problems which must be solved independently. 

produce the colour filters, screen printing, photon 
lithography and lite methods are generally used. Resists are not 
necessary when using screen printing but there is a limit to the 
miniaturisation of the pattern that can be produced, so that the 
greater the number of colours to be displayed, the lower the positional 
25 accuracy and thus the greater the discrepancies in the display 
pattern. Photolithography can provide a fine pattern, but a 
photolithographic step is necessary for each colour, and resist 
printing must be provided between dye steps to prevent re-dyeing. 
Thus, the production process becomes complicated, and the advantage 
3D of a simple means of realizing a multi-colour display can no longer 
be obtained. 

Hereinafter, a method of forming a coloured layer by the 
electrodepositioh of a polymer, which is an essential feature of 
the present invention, will be described. 



20 
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A method .of electrochemically polymerising a monomer on 
an electrode is one of tfce methods by which a polymer can be electro- 
deposited on the electrode. & method by which various vinyl compounds 
are electrochemically polymerised on an iron sheet to obtain a polymer 
5 film has been reported (Metal Surface Technology, Vol.19, No. 12, 
1968}= Recently, much research has been done on the formation of 
a conductive polymer such as a polypyrrole or polythienylene by 
electrochemically polymerising a pyrrole, or thiophene. However, 
these direct methods of electrochemically polymerising a monomer 
10 . are not yet suitable for use in making matrix multi-colour display 
devices because their efficiency is still low, the resultant film 
is already coloured, and the colouring can not be done as required. 
Another method of electrodepo siting a polymer onto an electrode 
. involves making the polymer insoluble and precipitating it onto 
15 the electrode from a polymer solution. One example of such a method 
u is the so-called "electrodeposition coating" method in which a pigment 
r.is dispersed in an. aqueous polymer solution, a piece of metal is 
■ ^dipped into the solution to act as an electrode , and a coloured 
flayer is electrodepo sited onto the metal. This method Is used 
20 ^industrially for coating bodies of automobiles ♦ According to this 
.^method, a hydrophilic group such as a carboxyl group is introduced 
I into the polymer and the carboxyl group is neutralized and made 
rater-soluble by an inorganic alkali, an organic amine, etc. An 
electrode is then dipped into the aqueous solution of the polymer, 
25 which is now water-soluble, and when a voltage is applied, the 

carboxyl anions that have been dissociated in the aqueous solution 
move by electrophoresis towards the anode and react on the electrode 
with protons generated by the electrolysis of water, so that the 
polymer is made insoluble and precipitates. In other words, the 
r 3) reaction expressed by the following equation occurs on the anode, 
and precipitation .of the polymer can be observed: 
2H 2 0^ 4H + + 0 2 * + 4e~ 

I - +H + 

000 + COOH (deposition) 
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This deposition of the polymer can be observed on the cathode. 
Conversely, if a basic group (such as a polyamine) "is used as the* 
hydrophilic groip, and it is neutralised and made water-soluble 1 4: 
by an acid, the polymer is deposited on the anode.. 

5 If the polymer thus electrodeposited is .electrically 

dielectric, it is believed that the electrode will The coated with 
the polymer and the current will then decrease, thus preventing 
any further growth of the coating so that no increase in the film 
thickness can be expected. In practice, however, a complete coating 

10 during the initial stages is prevented by bubbles of nascent oxygen 
resulting from the electrolysis of the water, and a film of a certain 
thickness can be obtained before an insulating layer is formed. 
With electrodepositipn coating, an impressed voltage of 100 to 200 V 
is generally used to obtain a film which is 10 to 20 pm in thickness. 

15 For a matrix multi-colour display device thinner colour films are- 
desirable. Accordingly, the resin concentration, the voltage and* 
the solvent composition must be set to optimum values as described 
in the Examples below. Due to the effect of electro-osmosis, the 
resultant film has a lower water content and is uniform with a higher 

20 bondability compared to a film formed by electrodeposition coating. 

Examples of polymers for anionic electrodeposition include, 
for example, adducts of natural dry oils and maleic acid, alkyd 
resins into which carboxyl groins are introduced, adducts of epoxy 
resins and maleic acid, polybutadiene resins into which carboxyl 

25 groins are introduced, copolymers of acrylic or methacrylic acid 
and their esters. Depending upon the properties of the. electro- 
deposited film, other polymers or organic compounds with functional 
groins can sometimes be introduced into the polymer structure. When 
light is observed through a colour filter, the coloured filter must 

30 be transparent and an acrylic or polyester resin is suitable for 
this purpose. The ntmber of hydrophilic groins such as carboxyl 
or hydroxy! groups added to the polymer is important. If there 
are too many, the electrodeposited layer will not be sufficiently 
insoluble and the resultant film will be non-uniform. On the other 
hand, if there are too few, the water solubility during neutralization 
will not be sufficient. 
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Although the . solvent for the polymer consists principally 
of water, it also may contain a hydrophilic polymerisation solvent 
for the polymer such as isopropanol, n-butyl alcohol, t-butyl alcohol,, 
methyl Cellosolve, ethyl Cellosolve, isopropyl Cellosolve, butyl 
Cellosolve, diethylene glycol methyl ether, diethylene glycol ethyl 
ether, diacetone alcohol, etc* The type and quantity of hydrophilic 
solvent added also greatly affects the thickness and uniformity 
of the resultant electrodeposited film. 

When the electrodeposited film is to incorporate a coloured 
pigment, the charged pigment moves by electrophoresis together 
with the polymer and is taken up into the resultant film. In a 
transparent colour filter such as that of a matrix multi-colour 
display device according to the present invention, the obscuring 
effect of the pigment is not required, and when the film is thin, 
its tinting strength is low. Accordingly, in the present invention 
a dye is preferably electrodeposited together with the polymer. 
"T?o electrodeposit a dye with a polymer, it is necessary to charge 
h the dye molecules to cause electrophoresis. With a water-soluble 
J dye, the dissociated dye ions provides an effect which is similar 
%o that obtained by the addition of a svpport base, the result 
"being an increase in the current and film thickness, and con- 
uniformity of the film. Dyes which are barely soluble or are insoluble 
in water generally climp together in water , but since the electro- 
deposited polymer can be considered to be a kind of soap containing 
both hydrophobic and hydrophilic groups, it has the effect of 
dispersing the organic dye molecules to some extent. It has thus 
been found that when combined with a suitable dispersion solvent, 
the dye becomes fine particles which can be electrodeposited with 
the polymer. In this case, the rate of electrodeposit ion of the 
dye must be similar to that of the polymer, but this can be controlled 
by the solvent composition. 

Methods of producing matrix multi-colour display devices 
according to the present invention will now be explained in detail 
with reference to the following .Examples. 
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* EXAMPLE 1 

Figures 3 and 4 illustrate an embodiment of a matrix multi- 
colour display device according to the present invention. 

(1) Manufacture of TFT Substrate 

The gate electrodes 7 of the chromium , aluminium, etc. 
5 and the display electrode 13 made as a transparent conductive layer 
of , for example , tin oxide or indium oxide are formed on the substrate 
11. The insulating layer 9 is silicon nitride , silicon dioxide 
(Si(> 2 ), etc. and the semiconductor layer 10 of, for example, polysilicon 
are sequentially laminated over each gate electrode 7, and the source 
10 electrodes 12 of aluminium, etc. are formed. The drain electrode 
14 of , for exannple , alu min i u m is brought into contact with each 
display electrode 13. The gate electrodes 7 are connected to the 
respective row lines and the source electrodes 12 are connected to * 
the respective column lines. . . . 
• 15 A method of producing colour filters by electrodeposition : j* 

on this TFT substrate will now be explained in detail. 

(2) Electrodeposition Step 

An electrodeposition bath having the composition set out 
below is prepared using a paint ("S-Via Eb-3000% a product of Jinto 
20 Paint) of the following composition: 
"S-Via ED-3000" 

Water-soluble polyester resin) 

Water-soluble malamine resin J 70% ^ wl * t 
Butyl Cellosolve ^ 
25 Ethyl Cellosolve S 30% by weight 

n-butanol 

was used in an electrodeposition bath consisting of: 

Materials Weight Ratio 

S-Via ED^XJOO 8 
30 . Water 120 

Methyl Cellosolve .12 
Oil-soluble dye X 
The oil-soluble dyes used are limited to those which are 
soluble in a hydrophilic solvent. They preferably have a metal 
' 35 complex salt structure which is extremely Light-fast. An example 
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of such a dye has the following molecular structure ("Aizen Spilon", 
"Cleosol Fast" and similar trade names): 



c ,OH HO-C - H 

Cr complex salt of 0 2 N-^' >N=N-C N 

I 

CH 3 

10 Color index No. Solvent Red 8 




The electrodeposition bath is prepared in the following 

15 manner. First the S-Via ED -3000 is dissolved in water, and the 

dye is dissolved in the methyl Cellosolve. In this instance, the . 
dye weight ratio 3C is selected to be within a range which does not ~. j 

exceed the solubility of the dye in methyl Cellosolve. The methyl j 
Cellosolve in which the dye is dissolved is added to the above aqueous 

20 -solution of S-Via ED-3000 so that the dye is uniformly dispersed. 
.In this case, the methyl Cellosolve acts as a dispersion medium, 
but when a large quantity is added, or when there is a large number 
of carbon atoms in the alkyl group of the Cellosolve, the resultant 
film will be thick and non-uniform. 

25 The substrate 11 on which the TFT s. are formed is then dipped 

into the electrodeposition bath prepared in the manner described 
above. Gate and source voltages are applied selectively to the 
gate electrodes 7 and the source electrodes 12 respectively so that 
the source voltage is applied to the drain electrodes 14 which are 

30 connected to the display electrodes 13 corresponding to the display 
cells which are to be dyed the same colour, and the selected trans- 
istors are turned on. After current has passed for several minutes, 
electrodeposition is completed. The substrate is removed and washed 
in water to remove excess electrodeposition bath. Very transparent 

35 colour filters 2 are thus formed on the selected display electrodes 
on the substrate 11. 
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(3) Curing Step 

Next, the polyester and melamine resins in the coloured 
filters 2 are subjected to a condensation reaction by baking and 
are cured* When this baking is effected at 175°C for 30 minu tes 
5 in air, the coloured filters are completely cured. 

The coloured filters thus cured become completely electrically 
insulating layers. Even when they are immersed again and a current 
Is passed through them, no re-electrodeposition or double dyeing 
occurs. When forming the second and subsequent differently coloured 
10 f Iters, display electrodes which are to be dyed the same colour 
but are different from the previous colour filter or filters are 
selected by applying the gate voltage and source voltage to the 
selected gate electrodes and source electrodes respectively, and 
the substrate is again dipped into an electrodeposition bath in 
15 Which a dye of a different colour is dispersed, followed, by a X 
repetition of the electrodeposition and curing step. . x: 

In the example described above, red, blue, and green colour 
filters whose transparent conductive layers .for the electrodeposition 
are 200 vm square could be obtained by ..-the following single procedure: 
. ~ 20 : production- of -a- TFT- substrate ,: electrodeposition of - recL filters , 
a curing step, electrodeposition of blue filters, a curing step, 
electrodeposition of green filters, and a curing step. The resultant 
colour filters are free from colour discrepancies, are uniform in 
thickness and are resistant to the effect of acids, alkalis, various 
25 organic solvents, and hot water. The metal complex salt dyes used, 
are extremely stable within the colour filters. After a carbon 
arc light-fastness test of' 360 hours, the colour filters exhibited 
a value of at least 95% of their initial absorbancy and had an 
excellent light-fastness. 
30 The colour filters 2 are formed in this manner on the TFT 

substrate, and a matrix multi-colour liquid crystal display device 
is produced by inserting a twisted nematic liquid crystal material 
as the display material 3 between the glass substrate 6 provided 
with a completely transparent conductive film 5 and the substrate 11. 




35 
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In this case, voltages which turn on the transistors are sequentially 
applied to the gate electrodes 7 and the source electrodes 12 , so 
that a multi-colour matrix display becomes possible. The display 
electrodes 13 Which are connected to the turned-on transistors display 
5 the colour of the respective colour filters when the matrix multi- 
colour display device is interposed between a polarizer with a parallel 
axis of transmission and an analyzer, while the portions connected 
to the turned-off transistors appear black. Although simple, the 
method of producing the matrix multi-colour display device of this 
10 Example can provide colour filters which have a fine pattern without 
reducing display quality, and is found suitable for providing a 
matrix driven colour graphic display device which is very reliable . 
EXAMPLE 2 

Figures 5 and 6 illustrate, another embodiment of a matrix 
15 multi-colour display device according to the present invention. 
(1) Manufacture of TFT Substrate 

The gate electrodes 7 of chromium, aluminium, etc. are 
formed on the substrate 11. Transparent conductive layers IS for 
electrodeposition of tin oxide, indium oxide, etc. is formed so 

20 as to come into contact with the gate electrodes 7. The insulating 
layers 9 of , for example , silicon nitride are formed over the gate 
electrodes 7. The semiconductor layer 10 of, for example, amorphous 
silicon, drain electrodes 14 and source electrodes 12 are formed 
on each insulating layer 9. 

25 (2) Electrodeposition Step 

The substrate 11 is then dipped in the electrodeposition 
bath of Example 1 and a positive voltage is applied to selected 
gate electrodes 7. The transparent conductive layers 15 connected 
to these gate electrodes become anodes, and colour filters 2 of 

30 the same colour are electrodepo sited onto the transparent conductive 
layers 15 for electrodeposition connected to the gate electrodes 
7 to which the voltage is applied. The following steps are carried 
out after washing the substrate 11 with water. 



0132357 

(3) Curing Step . «\ • 
Same as the curing step of Example. 1. -~ 

(4) Production of Display Electrodes 

Transparent display electrodes 13 of tin oxide, indium 
5 oxide, etc* are formed on the colour filters 2, and are connected 
to respective drain electrodes 14 connected to adjacent transistors* 

In this Example* red, blue and green colour filters, of 
whose transparent conductive layers for the electr odepo s ition are 
200 um square could be sequentially produced by the following simple 
10 procedure:, the production of a TFT substrate, electrodeposition 
of red filters, a curing step, electrodeposition of blue filters, 
a curing step, electrodeposition of green filters, a curing step, 
followed by the production of display electrodes for the gate 
electrodes. Thereafter a matrix multi-colour display device was 
15 produced in the same way as in Example 1. 

In addition to the effects described for Example 1, this 
embodiment provides the following advantages. First, since the 
colour filters 2 are positioned below the display electrodes 13, 
no voltage drop occurs across the colour filters, the voltage driving 
20 the liquid crystal material can be reduced, and since the colour 

filters 2 are between the gate electrodes 7 and the drain electrodes 
14 of adjacent transistors, as shown in the circuit diagram of Figure 
1, they act as capacitors for mitigating the response. However, 
the colour filters 2 connected to the common gate electrodes 7 are 
25 of the same colour, so that freedom of colour disposition is small. 
EXAMPLE 3 

As shown in Figure 7, a matrix multi-colour display device 
accord ing to the present invention was produced by connecting the 
transparent conductive layers 15 for electrodeposition to the source 
30 electrodes 12 instead of to the gate electrodes l w and then applying 
the electrodeposition voltage to the source electrodes to produce 
a display device in which the lines of common source electrodes 
had the same colour, as in Example 2. Substantially the same effects 
as those of Example 2 were obtained. 
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EXAMPLE 4 

An electrodeposition bath having the . con£>osition set out 
below, is prepared using the paint ("POWERMITE 3000-10% a product 
of Nippon Paint) having the following composition: 
5 POWERMITE 3000-10 

Water-soluble acrylic resin ^ 

^ , M ' * < 60% by weight 

Water-soluble melamine resin J 



Butyl. Cellosolve ^ 



40% by weight 



I sop ropy 1 alcohol 
10 Electrodeposition bath 

Material Weight Ratio 

POWERMITE 3000-10 10 
Water 120 
Ethylene glycol 20 
15^ Dispersion dye X 

The dispersion dyes used preferably do not contain any . 
"dispersant because commercially available dyes mostly contain anionic 
: ^ dispersants which change to ions in the electrodeposition bath and 
" result in an increase in current. The electrodeposition bath is 
20 "mixed by uniformly dispersing the dispersion dye in the ethylene 
glycol, within the range of X < 1.5 , and then adding the dispersion 
to an aqueous solution in which is dissolved the POWERMITE 3000-10. 

A matrix multi-colour liquid crystal display device was 
produced by following the same procedures as in Example l r and 
25 substantially the same effects as those of Example 1 were obtained. 
It was found, however , that dyes that produce light-fast colour 
filters were limited to oil-soluble, metal complex salt dyes. 
EXAMPLE 5 

The composition of the electrodeposition bath in Example 
30. 1 was changed to the following composition: 

Material Weight Ratio 

S-Via ED-3000 20 
Water 120 
Oil-soluble dye X 
* 35 in this case, the electrodeposition bath is mixed by adding 

the oil-soluble dye to the S-Via ED-3000, in the range of x < 1.0, 
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and this is uniformly dispersed by kneading, ultrasonic waves, etc. 
Then the water is added to form the electrodeposition bath. When 
a matrix multi-colour display device was produced in the same way , = 
as in Example 1, the same effects as those of Example 1 were obtained. 
The oil-soluble dyes used in this Example are not limited to those 
which are soluble in hydrophilic solvents, but, needless to say, 
are preferably very light-fast- 

The above Examples describe methods of producing matrix 
multi-colour display devices in accordance with the present invention, 
the methods being simple and easy, and colour filters can be produced 
without needing to provide special means for separating colours, 
such as resist printing. The colour filters are rigid and free 
from patterning discrepancies. When combined with display materials 
such as liquid crystal materials , the colour filters provide a high 
display quality and reliability. 

Moreover, any one of each of the drain r source and gate 
electrodes on the TFT substrate can be used as the electrode for: 
the electrodeposition, the structure of the TFTs need not be changed 
drastically to effect the electrodeposition, and the colour filters 
can be formed by electrodeposition so as to be positioned on or 
beneath the display electrodes. 
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* CLAIMS 

i # a matrix multi-colour display device comprising: a matrix 

of display electrodes (13)" arranged in rows and columns each having 
a transistor (1) deposited on a first substrate (11) ; a first electrode 
(7) connected to one terminal of each transistor of each row of 
5 transistors and a second electrode (12) connected to another terminal 
of each transistor of each column of transistors? a counter electrode 
(5) deposited on a second substrate (6) j display material (3) disposed 
between said display electrodes and said counter electrodes; colour 
filters (2) of different colours on said each display electrodes (13) 
10 characterised in that the colour filters are electrodeposited from 
a solution containing a polymer and colouring matter by selectively 
applying voltage to said first and second electrodes of selected 
transistors to apply an electrodeposition voltage to the respective 
display electrodes (Figures fc 3 and 4). 
15 2 # A matrix multi-colour display device comprising: a matrix 

of transistors . (1) arranged in rows and columns deposited on a first 
substrate (11) ? a first electrode (7) connected to one terminal of 
each transistor of each row of transistors and a second electrode (12) 
connected to another terminal of each transistor of each column of 
20 transistors? and a counter electrode (5) deposited on a second 

substrate (6) j characterised by a matrix of conductive layers (15) 
each connected to said first electrode (Figure 6) or second electrode 
(Figure 7); colour filters (2) of different colours each electro- 
deposited on said each conductive layer (15) from a solution contain- 
.25 tog a polymer and colouring matter by selectively applying an electro- 
deposition voltage to said first electrodes or said second electrodes; 
a matrix of display electrodes (13) each disposed on one of the colour 
filters (2) and each connected to a further terminal of the respective 
transistor (1); and display material <3D disposed between said display . 
30 electrodes and said counter electrode. 

3 . A display device as claimed in claim 1 or 2 characterised 
in that the colouring matter is a dye. 

4. A display device as claimed in any preceding claim 
characterised in that the polymer is an acrylic resin containing 
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carboxyl groins or a polyester re sin containing carboxyl groups . 
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FIG. 3 
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FIG. 5 
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FIG.6 
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